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ABSTRACT
MATHEMATICS PERFORMANCE AND UNDERPERFORMANCE:
EFFECTS OF GENDER AND CONFIDENCE
MAY 1996
JENNIFER GUTBEZAHL
B.F.A., NEW YORK UNIVERSITY
M.S., UNIVERSITY OF MASSACHUSETTS AMHERST
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Ronnie Janoff-Bulman
Boys and men tend to do better in math class and to have higher math confi-
dence than their female classmates. It has been hypothesized that low confidence
is a precursor to poor performance. Because of this, a great deal of effort has been
expended on raising our students’ confidence. As a result of this, students in the
United States are more confident of their math ability than students anywhere else
in the world. Despite this, math performance remains low, for both male and female
students. American students seem to interpret this low performance as an indication
of limited ability. To change this interpretation, I told some students in introductory
calculus classes that their prior math failures were due to low effort and that increased
effort should lead to success in college. To make this information more believable,
it was embedded in a personality profile that had been generated specifically for the
student, and given a scientific sounding name: Talent/Motive Disjunction (TMD).
Students who were told that they had TMD did significantly better in calculus that
vi
students who were not told they had TMD. This increase in performance was not the
result of increased confidence. Students in the TMD condition were no more confident
at the end of the semester than students in the No TMD condition. This suggests
that changing attributions about success and failure may be effective in improving
our students performance even if confidence raising is not.
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CHAPTER 1
SOCIETY’S BELIEFS ABOUT WOMEN AND MATH
When a woman becomes a scholar, there is usually something wrong with
her sexual organs. - Friedrich Nietzsche
Women might as well grow beards as to worry their pretty heads about
geometry. - Immanuel Kant
Math is hard. - Teen Talk Barbie™
When Benbow & Stanley (1980) found that boys did better than girls on the
quantitative section of the Scholastic Aptitude Test, the mainstream press immedi-
ately reported the results. These reports included the assertion that, because the
experimenters had controlled for the number of classes each student had taken, the
difference must have some biological basis. For example, Newsweek (December 15,
1980) carried the headline “Do Males Have a Math Gene?” and gave the answer as
yes (cited in Hyde, Fennema, Ryan, Frost & Hopp, 1990).
The study had some serious flaws. The investigators claimed biology as a root
cause even though they hadn’t looked at physiological data (e.g., brain size and struc-
ture, hormonal levels). The investigators claimed that environmental factors could
not have affected the students’ performance because boys and girls had taken the
same number of math classes. However, taking the same classes does not necessarih
lead to the same type of schooling; even in the same classroom, boys and girls ma\
have very different experiences (Eccles, 1983; Eccles &; Wegfield, 1985). Furthermore,
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children s attitudes toward math are influenced by far more than classroom expe-
rience. Parents treat boys and girls differently from infancy (Seavey, Katz & Zalk.
1975), giving boys more opportunities to acquire math-related skills. Children them-
selves reinforce “gender appropriate” behavior in their peers (Lamb k Roopnarine,
1979). This gender appropriate behavior may include putting time into specific aca-
demic pursuits. Television, which the average child spends more than three hours a
day watching (Greenfield, 1984), portrays women as less intelligent, less intellectual
and less capable than men (Davis, 1990). In short, even if girls and boys are spending
equal amounts of time in the math classroom, they are not necessarily receiving the
same type of exposure to math.
Unfortunately, by the time critics pointed out these flaws with the Benbow and
Stanley study, the mainstream press had moved on to other stories. This study
strongly reinforced the stereotype of girls as people who are simply unable to do
math.
1.1 What Parents Expect
Girls whose parents were familiar with the Benbow and Stanley studies did sig-
nificantly worse in math than girls whose parents were unfamiliar with the studies
(Eccles k Jacobs, 1986). Even parents unfamiliar with this study rated daughters as
less mathematically able than sons, even if these daughters and sons were performing
at the same level. Many parents accept their sons’ mathematical successes as evi-
dence of innate ability, while they think of their daughters’ successes as hard work
compensating for innate lack of ability (Eccles, 1989; Yee k Eccles, 1988). Children
whose parents attribute success to effort have lower self-esteem than children whose
parents attribute success to ability (Eccles-Parson, Adler k Kaczala, 1982).
As noted above, parents treat boys and girls differently from birth. They are
more physically active with boys than with girls (Huston, 1983; Lewis, 1972, Parke,
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1976) and give boys more spatially complex toys and more opportunities to explore
their physical worlds (Baennenger k Newcombe, 1989; Miller, 1987; Serbia k Connor,
1979). These differences may contribute to the well-documented gender differences
in spatial ability (Baennenger k Newcombe, 1989; Halpern, 1992). Spatial ability
is an important component of math skills and facilitates comprehension of abstract
mathematical concepts used in geometry, trigonometry and calculus.
Parents may allow boys more chances for active interaction with the physical
world, but they talk more to girls (Maccoby k Jacklin, 1974; Unger k Crawford,
1985). This increased verbal interaction might appear to be a form of intellectual
stimulation. This is not necessarily the case. Rosenthal and his colleagues (Rosenthal
k Fode, 1963; Rosenthal k Lawson, 1964) looked at the behavior of experimenters
toward rats they believed to be bright, and toward rats they believed to be dull.
Interestingly, experimenters talked more to the allegedly “dull” animals, although
they handled these animals less. Thus, these “dull” animals received verbal but not
physical stimulation from the experimenter. These animals did not learn as quickly
as animals alleged to be bright, although there were no initial differences between the
two groups.
While children surely do not react to their parents the way that lab rats react to
experimenters, it is interesting that the default response to “dull” animals was lots
of verbal interaction and little physical interaction. This led to slower learning. The
type of verbal interaction seen between parents and girl infants does not necessarily
lead to greater learning.
1.2 What Teachers Expect
Teachers’ expectations can directly influence students’ grades, with students who
are expected to do well consistently outperforming those who are expected to do
poorly (Feldman k Theiss, 1982; Good k Brophy, 1987; Rosenthal k Jacobson, 1968).
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Teachers generally expect less mathematical prowess from girls than from boys and
treat girls differently from boys. Boys receive more attention from teachers, are helped
more in areas in which they have academic problems, and are called on more often to
give answers in class (Becker, 1981; Epperson, 1988; Fennema k Reyes, 1981; Koehler,
1990).
In schools that group students by ability, girls are significantly less likely to be
placed in high-ability groups than are boys of equal ability, and are significantly
more likely to be misassigned than boys are (Hallinan k Sorenson, 1987). Even in
the same classroom, the questions asked of girls are often at a lower cognitive level
than the more conceptual questions asked of boys (Clewell, Anderson k Thorpe,
1992; Fennema k Reyes, 1981; Good, Sikes k Brophy, 1973). These lower-level
questions do not provide the opportunity to apply basic math skills to higher-order
concepts (Coles k Griffen, 1987). Students who have the opportunity to apply skills
to higher-order concepts themselves (as opposed to simply seeing teachers or peers go
through the process) learn more (Fennema k Peterson, 1985; Koehler, 1990; Webb k
Kenderski, 1985).
Perhaps the most pernicious difference in treatment is this: Boys are praised for
their ability when they do well and criticized for not working harder when they don’t.
Girls are complimented on their hard work and neat performance when they succeed
in math; they are told they are not bright when they fail (Dweck, 1986; Dweck,
Davidson, Nelson k Enna, 1978; Stockard, 1980). While this may not seem like a
very important difference, it has far-reaching implications. If girls are praised for
working hard when they do well (rather than for their ability), the implication is that
their success is due only to hard work. As the level of difficulty increases, the\ maj
not believe that they have the ability to keep up, even if they work as hard as they
can. If boys are praised for their ability, this implies that they have ability enough to
move ahead to harder areas of math. If girls’ failures are discounted, they may come
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to believe that their failures are expected and that any attempts to improve will be
in vain. If boys failures are attributed to laziness, then harder work will be seen as
a way to get better results.
Parents and teachers who think they are doing girls a favor by telling them not to
worry about low grades or poor performance may be undermining these girls’ chances
for future success. Of course, this is true as well for boys who are told not to be upset
about poor math grades. However, teachers are more likely to attribute girls’ failure
to lack of ability while attributing boys’ failure to lack of effort, and to attribute girls’
success to hard work, while attributing boys’ success to innate ability (Dweck et al.,
1978; Leder, 1992).
Similarly, parents (especially fathers) are more likely to think boys are underper-
forming relative to their potential ability (Yee k Eccles, 1988). When asked about
their children’s math performance relative to ability, fathers are likely to say that
their daughters are performing as well as could be expected while sons are seen as
underachieving.
1.3 What Girls Expect of Themselves
Both parents and teachers expect girls to do poorly in mathematics. Girls’ fail-
ures are accepted as a necessary shortcoming of being female and their successes are
discounted. Not surprisingly, girls come to have lower confidence in their mathemat-
ical ability than boys of similar ability (Betz k Hackett, 1983; Fcx, Brody k Tobin,
1985; Matsui, Matsui k Ohnishi, 1990) and are less willing to approach new material
(Reyes, 1984). Girls are less confident about future math performance: when predict-
ing future grades in math, girls are less optimistic than boys of equal ability (Eccles,
1983; Eccles, Meece, Adler k Kaczala, 1982; Heller k Parsons, 1981; Lantz k Smith,
1981; Tapasak, 1990).
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Confidence may also affect students’ expectations of their own performance and
the attributions they make for their success and failure. If girls believe that they are
incapable of performing well in math class, they may experience a sense of helplessness
in the classroom (Covington & Beery, 1976; Dweck & Repucci, 1973; Kloosterman,
1988). This helplessness can cause them to attribute success in math class to external
causes, such as luck, or to situational causes, such as effort (Eccles et al., 1982;
Ryckman & Peckham, 1987). This gives female students little reason to believe that
the next mathematical dilemma they encounter will be overcome.
Spencer & Steele (1994) hypothesize that when female students are frustrated by
the difficulty of math problems, they associate this frustration with the belief that
they as women are not supposed to be able to do math. This leads to anxiety, which
impairs performance. To test this hypothesis, Spencer & Steele (1994) conducted a
series of experiments involving women and men who were highly skilled at mathemat-
ics and highly motivated to perform well. As was predicted, women scored as well as
men on a test of moderate difficulty but underperformed relative to men when the
test was more difficult. The same difficult test was administered to another group
of students with one minor change in procedure: some students were told that the
test was gender-fair (i.e., women perform as well as men on the test), while oth-
ers were told that the test differentiated between men and women. When women
believed that they could do as well on the test as men, they did so. There were
no significant differences between men’s and women’s performance in this condition.
Women who expected the test to be difficult for women showed the usual pattern of
underperforming relative to men.
These studies suggest that there is hope for women if they can overcome their
stereotypes. Unfortunately, these stereotypes perpetuate themselves. Society as a
whole believes that women are less capable mathematically than men. This belief is
communicated to parents and teachers, who pass it along to students. Girls come to
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view their failures in math as evidence that they are indeed inferior and their successes
as flukes. This reinforces the belief that they are not capable of doing well in math.
Women stop taking advanced math courses in high school or college, believing them
too difficult, so girls never acquire the knowledge necessary to achieve in mathematics.
Finally, the expectations of parents and teachers are fulfilled, and society has further
“proof” of women’s inferior math ability.
What is most surprising about this whole cycle is that women and girls perform as
well as they do. Differences between males’ and females’ performance are quite small
compared to the stereotypes that many people hold (Kimball, 1989). Between-gender
differences are generally quite small compared to variability within each gender. Fur-
thermore, these differences are becoming smaller over time (Linn k Hyde, 1989).
There are no significant differences between boys’ and girls’ math achievement in el-
ementary school and few differences at any age (Feingold, 1988; Shipman, Krantz k
Silver, 1992).
High performing women and girls seem particularly vulnerable to the stereotype
that “girls just can’t do math.” Women who continue in mathematics perform just
as well as their male peers throughout high school. When these same women go on
to high-level courses such as calculus and analytic geometry they generally do worse
than men who have shown equal promise up to that point (Spencer k Steele, 1994).
This does not appear to be due to lack of persistence, because women work just as
long on hard math problems as men do (Spencer k Steele, 1994), but for men this
hard work pays off, while for women it does not. Women drop out of advanced math
courses at a far higher rate than men do (Yee k Eccles, 1988).
Conventional wisdom holds that women are dropping out because they are under-
confident. This is not necessarily the case. Studies done at this university (Gutbezahl,
1995) suggest that women are not underconfident; they are overconfident, though not
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as overconfident as men. Furthermore, as discussed in Chapter 4, our students, male
and female, are neither entering nor leaving math classes with low confidence.
It is natural to think that confidence can lead to higher performance. After all.
citizens of the USA have always prized our power of positive thinking. We try to instill
in our children and in ourselves the belief that we can accomplish anything and every-
thing. There have been many programs designed and implemented to help American
students become more confident and comfortable about using math. One the lit-
eral level, these programs have been successful. American students have consistently
shown higher confidence levels than their Asian counterparts (Chiu, 1993; McDaniel
& Soong, 1981; Stigler, Smith k Mao, 1985). Despite this, the math performance of
American students has not improved and has decreased relative to the performance of
students from most other industrialized nations, since the 1960s (Bishop, 1989; Geary,
1994; Stevenson, Chen k Lee, 1993).
Most confidence measures tap faith in one’s ability. If ability is believed to be high,
confidence is high; if ability is believed to be low, confidence is low. In either situation,
the underlying assumption is that ability is a fixed commodity. Many confidence-
building techniques are focused either on convincing students that they have high
ability or making students feel good about their current performance level. This
approach reinforces the belief that low-ability students remain low-ability students
and even high-ability students have limits to their ability.
Although confidence in their ability may be high, the attributions students make
for their own successes and failures in mathematics may leave them vulnerable. Our
students are likely to view failures in math as definitive proof of their own limitations,
and women are more likely to view their failure this way. This point of view is fostered
by the way people in the USA view intelligence, and especially the way we view math
ability.
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1.4 Theories of Intelligence
We in the USA like to view ourselves as rugged individuals who can accomplish
anything through hard work. In some areas, however, this belief seems to have eroded.
Americans emphasize innate abilities as the main precursor of success, especially in
mathematics (see, for example Stevenson & Stigler, 1992). Although we may give lip
service to the notion that hard work can lead to higher performance, we often believe
that there are certain innate limits on ability that no amount of effort can raise.
This emphasis on innate abilities has insidious implications. Students who believe
that their ability is high have little reason to put forth effort. Worse, students who
have been performing poorly may come to believe that no amount of effort will lead
to success. This belief is reinforced by parents and teachers who believe that math-
ematical performance is limited by innate ability. Even well-meaning parents and
teachers can lead students into a helpless orientation if they communicate this belief
that students who are currently performing poorly are destined to continue doing so.
In one “Confidence Building” workshop at the University of Massachusetts, students
were told not to try to get an A in math, because they would only frustrate them-
selves; they would do better to set their sights on simply passing the course. With
“confidence building” like this, is it any wonder that students experience a sense of
helplessness in the math classroom?
1.4. 1 Mathematical Helplessness and the Entity Theory of Intelligence
Mathematics is more likely than other academic domains to cause a sense of help-
lessness for several reasons. In our society, math ability is often viewed as something
you either have or you don’t have (Tobias, 1978). There is a common belief that if
a person needs to make an effort to understand mathematics, that peison probably
doesn’t have math ability. If that person succeeds, success is attributed to the effort
made, not to ability. If a moderately difficult mathematical concept is difficult to
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understand (if it takes a lot of work to learn trigonometric functions), the next level
will appear so difficult that no amount of work will conquer it (it’s not worth even
trying to learn calculus, because if great effort was needed for trig, calculus is out of
the question).
Carol Dweck (1986) refers to this conception of math ability as an entity theory.
An entity theory of intelligence is a belief that intelligence in a certain area is a fixed
entity that cannot be increased through study or hard work. According to Dweck.
girls are more likely to hold an entity theory about their math ability. Boys are more
likely to hold an incremental theory of intelligence: they believe that intelligence in a
given domain may be increased by hard work.
Students who hold an incremental theory of intelligence are more likely to show
an adaptive response pattern (Dweck & Leggett, 1988), and to develop what Dweck
refers to as a Mastery Orientation
,
a belief that difficult material can be mastered, if
effort is forthcoming. Mastery-oriented students persist longer in the face of failure
(Diener & Dweck, 1978; Elliott &; Dweck, 1988; Henderson &; Dweck, 1990). This
persistence is seen even in students with low confidence (Leggett, 1985; MacGyvers
&; Dweck, 1996). If students believe that their intelligence can be increased, it is
reasonable to continue working to increase it, even if their confidence in their current
level of performance is low.
On the other hand, students who hold an entity theory of intelligence are more
likely to show a Helpless pattern of responding (especially following failure) charac-
terized by performance decrements, lack of persistence and negative affect (Diener &
Dweck, 1978; Diener & Dweck, 1980; Henderson & Dweck, 1990). If students believe
that they have a fixed amount of intelligence, it is not to their benefit to work hard;
in fact, expending effort may be seen as proof of low ability.
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1.4.2 Why Girls are More Likely to Hold an Entity Theory About
Math
Boys and girls come to hold different beliefs as a result of differential treatment
in the classroom. Boys are given more feedback as to the quality of their work,
more chances to generate correct answers and more encouragement to persist on
problems that they initially get wrong. Girls, on the other hand, have their incorrect
answers attributed to poor ability and are not encouraged to continue working to
get the correct answer (Golombok k Fivush, 1994; Good k Brophy, 1987; Rosenthal.
1973; Stockard, 1980). Negative feedback given to boys often focuses on their poor
behavior or lack of effort, while negative feedback given to girls often focuses on their
intellectual shortcomings (Dweck et ah, 1978). Girls’ math successes are often treated
(by parents, teachers and peers) as the result of hard work (Deaux k Emswiller,
1974; Leder, 1992; Yee k Eccles, 1988). Their failures are discounted (Dweck et al.,
1978; Feather, 1969; Wittig, 1985). With this type of feedback it is not surprising
that girls learn to attribute their failures to lack of ability and boys learn to attribute
theirs to lack of effort. This may be why, although there are some differences between
boys’ and girls’ intelligence theories in other subject areas, these differences are far
more pronounced in the mathematical domain (Eccles et al., 1982; Gitelson, Petersen
k Tobin-Richards, 1982; Ryckman k Peckham, 1987).
Because moving from subject to subject in mathematics (e.g., moving from arith-
metic to algebra to trigonometry to calculus) often involves learning entirely new
concepts, it is unlikely that students will understand new subjects completely when
they are first presented. Girls, who are more likely to hold an entity theory, may
attribute this lack of immediate comprehension to inability and assume that the new
math concepts are simply too difficult for them. So they stop trying. Boys, who are
more likely to hold an incremental theory, may attribute failure to lack of effort and
work harder. This hard work is necessary for success in mathematics.
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Because girls may assume that new areas of math are beyond their abilities, they
may have trouble distinguishing between work that will yield results and work that
will not. Students who cannot gauge when tasks should be abandoned are at a
disadvantage (Janoff-Buman & Brickman, 1981). T hese students not only give up too
soon when they are capable of solving a problem, but they persist in inappropriate
strategies when there is little hope of a solution. This leads to frustration and is taken
as further evidence of low ability.
It should be noted that gender differences in this area are quite small compared
to cross-cultural differences. For example, Stevenson & Stigler (1992) report that
students in Japan and China are far more likely to endorse an incremental theory of
intelligence than students in the United States. This may be one reason the perfor-
mance of average Asian math students is comparable to the performance of the top
1% of US students (Geary, 1994).
1.4.3 The Negative Effects of the Entity Theory
Holding an entity theory about math ability can prevent students from doing their
best. Students who believe that math is beyond the limits of their fixed amount of
ability will become anxious when trying to solve math problems. Anxiety drains
cognitive resources and can decrease performance (Ashcraft & Faust, 1994; Dew,
Galassi & Galassi, 1984; Eysenck & Calvo, 1992; Tobias, 1978). The belief that ability
is too low to allow success saps students’ willingness to persist at math (Bandura,
1977; Brown, Lent & Larkin, 1989; Multon, Brown & Lent, 1991; Schunk, 1985). If
students believe that they will fail no matter how much effort they expend, they may
withhold effort to protect their self-esteem. After all, doing poorly in a class which
one “blows off” is to be expected, but making a sincere effort and failing anyway can
be devastating to the ego (Arkin & Baumgardner, 1985; Berglas, 1985). So students
don’t enroll in advanced math classes and put less effort into the lower le\el classes
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they do take. Many US students appear to believe that if a math problem is not
soluble within ten minutes, it is not worth continuing to work on it (Schoenfeld,
1985 ).
Many confidence-building techniques focus on making students feel good about the
level of performance at which they are currently operating. This may not be effective
at helping the performance of students who have entity theories of intelligence. These
students may not put forth effort at math regardless of confidence level. If their
confidence is high, hard work may be viewed as unnecessary. If their confidence is
low, hard work may be viewed as pointless. Thus students with entity theories may
not be willing to make the effort necessary to succeed in advanced math classes.
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CHAPTER 2
A DESCRIPTION OF THE STUDY AND ITS
METHODOLOGY
Students in the USA often believe that their mathematical failures are the result
of some innate inability to “do math” . Even students who have been performing well
may be greatly affected by their first major math failure, and take this as evidence
of their own inferiority in the face of higher mathematics.
I hypothesized that if students believed that their failures were due to low effort
rather than low ability, their motivation to continue working would be higher and
their performance would improve. To test this hypothesis, I told some students in in-
troductory calculus classes that they were capable of greater math achievement than
their performance to date indicated and that with effort they should see improve-
ment. To make this information more believable, it was embedded in a personality
profile that had been generated specifically for the student. Pre-testing indicated
that these profiles were perceived as extremely accurate. To further validate the feed-
back, a scientific sounding name was provided: students were told that they had a
Talent/Motive disjunction.
2.1 Talent/Motive Disjunction
Angus McIntyre coined the term Talent/Motive Disjunction (TMD) to describe
many US students’ attitude toward mathematics (personal communication, February
10, 1995). Personal experience as a math instructor, and anecdotal
evidence from
other instructors, suggests that our students often give up on a math problem
before
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coming to a solution. Their ability to solve math problems ( talent ) outstrips their
willingness to work on these problems (motive). McIntyre used the term disjunction
to describe this lack of parallelism between talent and motive.
It seems safe to say that many of our students approach math in this way. I
predicted that if this were explicitly pointed out to them, they might change their
approach. If they were to believe that they had underachieved due to low effort they
would be more likely to attribute their successes to a combination of ability and high
effort and to attribute their failures to a lack of effort.
These are exactly the types of attributions that students with mastery orientation
are likely to make. These students persist longer, are affected less negatively by
failure, and perform better overall (Bandura & Dweck, 1985; Dweck, 1986; Dweck,
Chiu & Hong, 1995; Henderson k Dweck, 1990; Leggett, 1985)
In this study, students’ attributions for mathematical success or failure were ex-
perimentally manipulated. Change in attribution was predicted to lead to change in
performance. Participants were recruited from introductory calculus courses at the
University of Massachusetts. There are two such courses offered: Math 127 and Math
131.
2.2 Calculus Courses at the University of Massachusetts
Math 127 is open to all students. The course starts with a review of functions and
spends a fair amount of time on trigonometry before moving onto differential calculus.
Integral calculus is barely touched upon. There are five sections of the class, each
with approximately 200 students. All sections of Math 127 are taught by members
of the faculty. Students from two sections of Math 127 participated; these sections
were taught by the same instructor.
Math 131 is geared specifically toward students in the life sciences and in engi-
neering, and develops topics more rapidly than Math 127. Students are assumed to
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be familiar with trigonometric and polynomial functions. Compared to Math 127
class size is small. There are 16 sections of 20-30 students each. Sections of Math
131 are taught by faculty members or by graduate students fulfilling requirements of
a teaching assistantship. Students from 15 sections of Math 131 participated. These
were taught by 12 instructors (3 instructors taught 2 sections each). Of these 15
sections, 2 were taught by women and 12 were taught by men.
2.3 Participants
The participants were 287 students (140 women and 147 men) in introductory
calculus courses. Of these, 206 students (109 women and 97 men) were enrolled
in Math 127 and 81 students (31 women and 50 men) were enrolled in Math 131.
Ages ranged from 14 to 38 with a mean of 19.6 and a standard deviation of 2.84.
Of the participants, 63% were freshmen, 14% were sophomores, 15% were juniors,
2% were seniors, and 6% were “other” . “Other” students include non-matriculating,
continuing education and University Without Walls students. Of the participants,
78% were white; 2% were black, 9% were Asian; 4% were Hispanic; and 7% did not
indicate an ethnicity.
2.4 Procedure
All entering students are required to take a math placement test to determine
whether they should be placed in a calculus class, a pre-calculus class, or a “remedial”
math class. Students are given their placement test scores and suggestions are made
as to which math class they should take. Records of these scores are kept for one
year.
During the first week of school, students completed a math attitude scale. This
scale measured math confidence, perceptions of parents’ and teachers expectations
of their math performance, and belief in gender equity in mathematics.
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Several weeks into the semester (after the point when students could drop the
class), students completed a bogus personality inventory. Most students who com-
pleted the inventory granted me permission to see their grades for the semester. Stu-
dents who completed the personality inventory were sent personality profiles. Each
profile contained six vague statements about their personality and a manipulation
paragraph. The manipulation paragraph explained that besides measuring certain
personality traits, the inventory identified certain learning patterns. Participants in
the experimental condition were told that they had either Mathematics Talent/Motive
Disjunction (MTMD) or Verbal Talent/Motive Disjunction (VTMD). It was explained
that people with TMD don’t do as well as they could academically because they give
up too easily, but that they should expect an improvement during college.
Apparent validity of these profiles was increased by making use of the Barnum
effect. The Barnum effect in personality testing exists when test interpretations are
so global that the statements could apply to anyone. People accept vague, ambiguous
statements as descriptive of their unique personalities (Dickson & Kelly, 1985). These
statements are most likely to be accepted if the individual finds them flattering (Sny-
der &; Shenkel, 1977). When Barnum profiles are perceived as accurate, participants
increase their faith in the validity of the assessment (Snyder & Shenkel, 1977; Weis-
berg, 1970). I predicted that students receiving the MTMD feedback would make
more incrementally based attributions for their successes and failures and so would
perform better in their math classes. I predicted that students receiving the VTMD
feedback would show some improvement relative to the students in the control condi-
tion, but that they would not do as well as students getting MTMD feedback, because
it would not be as directly relevant. Because students are more likely to hold an entity
theory about math than any other subject, I predicted that only math grade would
be affected and overall GPA would not change.
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During the last week of the semester, another confidence measure was taken. The
registrar’s office provided placement test scores, math grade and GPA for students
who had granted permission for me to see their grades. Finally, debriefing information
was mailed to each participant the following semester.
2.4.1 Math Placement Test
This test is required of all entering students. This test covers basic pre-calculus
math skills. The maximum score is 30. Students’ scores are not kept for more than
one year, thus placement test scores were available only for freshmen and first-year
transfer students. Additionally, not all students take the test. Placement test scores
were available for only about 66% of the participants.
2.4.2 Initial Attitude Measures
I used the Fennema-Sherman Math Attitude Scales (Fennema & Sherman, 1976)
to assess student attitudes. The Fennema-Sherman Math Attitudes Scales comprise
nine subscales: 1) confidence in mathematics; 2) father expectancies; 3) mother ex-
pectancies; 4) teacher expectancies; 5) effectance motivation; 6) attitude toward suc-
cess; 7) perception of math as a male domain; 8) usefulness of math; and 9) math
anxiety. The two parent expectancy scales are identical, except that the items in the
mother scale use the word “mother” where the items in the father scale use the word
“father”.
Each scale contains twelve Likert-type items with five possible responses ranging
from strongly disagree to strongly agree. Six items in each scale are worded posi-
tively and six negatively. Scores on each scale can range from 12 to 60 with higher
scores indicating positive attitudes. Thus high scores on the confidence scale indicate
confidence, while high scores on the anxiety scale indicate a lack of anxiety.
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The initial attitude measure consisted of items from four of the subscales: the
confidence scale, the teacher scale, the male domain scale, and a parent scale com-
prising items from the mother and father scale. The parent scale contained 13 items.
Of these, 11 items were from the original father scale with the word “father” replaced
with the word “parents” and the number of the verb changed if necessary. The items
“My mother hates math” and “My father hates math” were both included, as con-
ceivably one parent could hate math without the other doing so. The parent scales
were combined to make the inventory shorter and encourage students to complete all
the questions.
The inventory took about 15 minutes to complete. The complete text of the
inventory is given in Appendix A. The attitude scales are scored so that high scores
represent a positive attitude. A high score on the male domain scale indicates that
the respondent thinks girls and women can do well in math, i.e., that math is not a
male domain. Because the terminology may be confusing, this scale will be referred
to as the gender equity scale for the rest of the paper.
2. 4.2.1 Administration of Initial Attitude Measures in Math 127
Both sections of Math 127 were taught by the same instructor. In his classes, the
initial inventory was administered during class time. The inventory was distributed
by the instructor and students were told that this was a part of study being carried
out by the university to learn a little about how our students view math. It was
explained that the instructor would not see any information from these inventories
nor would they affect grades in any way.
Almost all students in this class completed the initial inventory. The students who
did not complete the inventory were either absent on the day it was administered or
had some objection to participating (there were 18 students who chose not to complete
the inventory).
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2.4.2.2 Administration of Initial Attitude Measures in Math 131
As noted above, Math 131 moved more rapidly than Math 127 so instructors did
not have class time to devote to administering the initial inventory. The inventory
was distributed by the instructor and students were asked to complete the inventory
at home. As in Math 127, it was explained that the instructor would not see any
information from these inventories nor would they affect grades in any way.
Response rate for the initial attitude measure was considerably lower than for
Math 127. Only about one-quarter of the students returned the inventory. It is
probable that these students differed from the students who did not complete the
inventory. Responses from this class were therefore subject to self-selection biases
that probably did not affect the responses from Math 127.
2.4.3 The Personality Inventory
Students were recruited in math class. I went to each classroom and explained
that I was conducting a study on the relationship between personality and academic
performance and that participants would be entered in a raffle in which they could
win $25 or $50. Participants completed a two-page personality inventory and were
offered a copy of the personality profile to be generated from their responses. Par-
ticipants signed releases allowing me to see their grades for the semester. They were
informed that all information was entirely confidential. In almost all cases, the in-
structor allowed me to come in 5-10 minutes before the end of class and administer
the personality inventory before the official end of class. In three classes, the professoi
needed the full class time to complete the lecture and students were requested to stay
after class to complete the inventory. Generally 50-80% of the students in class
on
the day of the personality inventory administration participated in the study.
The personality inventory was two pages long and consisted of items taken
from
the Welsh Figure Preference Test (Welsh, 1957) and the Mood-Congruent
Judgment
20
Scale (Mayer & Bremer, 1985). These tests were chosen because their items are quite
ambiguous and could be construed to tap into latent math or verbal ability. A copy
of the inventory is given in Appendix B.
2.4.4 The Personality Profiles
Profiles were generated using a program written by Rehmi Post of Post Fix Sys-
tems. The first paragraph of each profile consisted of 6 randomly-selected Barnum
sentences from a data base of 53 sentences. This prevented students who compared
profiles with their friends from becoming suspicious. The program also assigned
students to one of three conditions: No Talent/Motive Disjunction (No TMD), Ver-
bal Talent/Motive Disjunction (VTMD), or Mathematic Talent/Motive Disjunction
(MTMD).
Participants in the No TMD condition received profiles with the following para-
graph:
In addition to identifying certain personality traits, the profile you com-
pleted also identifies certain learning patterns. Your pattern of answers
did not indicate that you can be classified as having any of the patterns
identified by this profile. This doesn’t say anything about your talent or
performance relative to others who may have had patterns identified by
the test. It merely means that the way you answered the questions doesn’t
line up with any of the specific patterns this test looks for.
Students in the VTMD condition received profiles with the following paragraph:
In addition to identifying certain personality traits, the profile you com-
pleted also identifies certain learning patterns. The answers you provided
indicate that you may be classified as having Verbal Talent/Motive Dis-
junction (VTMD). A talent/motive disjunction occurs when innate talent
is not matched by the dedication to work hard enough to recognize this tal-
ent. VTMD specifically, is characterized by innate ability in one or more
verbal areas (e.g., language comprehension, anagrams, spelling), coupled
with a certain laziness when performing verbal tasks. Because college is a
time of growth and challenge for most people, students with VTMD often
see large improvements in their performance during the college years.
Students in the MTMD condition received profiles with the following paragraph:
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In addition to identifying certain personality traits, the profile yon com-
pleted also identifies certain learning patterns. The answers you provided
indicate that you may be classified as having Mathematic Talent/Motive
Disjunction (MTMD). A talent/motive disjunction occurs when innate
talent is not matched by the dedication to work hard enough to recognize
this talent. MTMD specifically, is characterized by innate ability in one
or more mathematical areas (e.g., visualization, numerosity, logical think-
hig)> coupled with the tendency to give up before a problem is completely
solved. Because college is a time of growth and challenge for most people,
students with MTMD often see large improvements in their performance
during the college years.
Students received the piofile by mail 5-10 days after completing the personality
inventory. A sample profile is given in Appendix C.
2.4.5 End-of-Semester Confidence Measure
Participants completed a twelve-item confidence scale during the final week of
the semester.This scale consisted of the items from the Confidence subscale of the
Fennema-Sherman Math Attitudes Scales. The items on the scale were Likert-type
items with five possible responses ranging from strongly disagree to strongly agree.
The scale took 3-5 minutes to complete. The end-of-semester confidence measure was
administered by the instructor in 13 of the 16 sections of Math 131. In 11 sections,
the scale was administered in class. In the other 2 sections, the scale was distributed
and students were asked to complete it at home. The end-of-semester confidence scale
was not administered in either of the sections of Math 127. A copy of the scale is
given in Appendix D.
2.4.6 Math Grade
Final grades are given to all students at the end of the semester. Possible grades
are A, AB, B, BC, C, CD, D and F. All letter grades were converted to numerical
grades (A = 4.0 to F = 0.0) for analysis.
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2.4.7 Grade Point Average
Each semester an overall Grade Point Average (GPA) is computed for each stu-
dent. The GPA ranges from 0.0 to 4.0.
2.5 Debriefing
Participants were debriefed by mail the semester following the completion of the
study. A copy of the letter mailed to each participant is given in Appendix E.
2.6 Summary of Procedure
There were four steps involved in data collection and manipulation of attribution:
1) Instructors administered the initial math attitude scale at the start of the
semester. Students provided information about their math confidence, perceptions of
parents’ and teachers’ expectations, and belief in gender equity in math.
2) I administered the personality inventory after the end of the Add-Drop period.
Students completed the inventory and provided demographic information about age
and ethnicity. Students were then randomly assigned to experimental condition. A
personality profile containing the appropriate manipulation paragraph was sent to
each student.
3) Instructors administered the end-of-semester confidence scale during the last
week of class. Students provided information about their math confidence. Fewer
than half the participants completed the end-of-semester confidence measure.
4) The registrar’s office provided grade information for students who had granted
me permission to see their grades. The grades provided were a) placement test score,
b) grade in the math class, and c) overall GPA for the semester. Not all grades were
available for all students.
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5) Students were debriefed by mail the semester following the study. All sutdnets
were encouraged to contact me if they had any questions about he procedure.
A total of 733 students participated in the study in some form or another. Not
all data were collected from all students. Only students who completed the initial
attitude measure, received a personality profile, and granted me permission to see
their grades were included in analysis. This yielded a total of 287 participants: 109
women and 97 men from Math 127, and 31 women and 50 men from Math 131.
24
CHAPTER 3
RESULTS PART ONE: PERFORMANCE MEASURES
Students’ performance was fair to middling. Average math grade was 2.07, or C,
and average GPA was 2.65, or BC.
3.1 No Performance Differences between Genders
As shown in Table 3.1, there were no significant gender differences on any of the
performance measures. No differences had been predicted. Gender differences in
math performance are usually seen only among extremely high-achieving students.
Table 3.1 Grades for entire sample and by gender
Overall Women Men t df P
Placement N 193 97 96
Test M 23.70 23.77 24.01 -.28 191 .781
sd 3.27 3.29 3.42
Math N 271 134 137
Grade M 2.07 2.07 2.07 -.03 269 .973
sd 1.39 1.44 1.35
N 285 139 146
GPA M 2.65 2.69 2.59 1.04 283 .298
sd 0.83 0.84 0.81
Note. The maximum score on the Placement Test is 30. Math Grade and GPA range
from 0.0 (F) to 4.0 (A). T-tests given use pooled variances. Tests using non-pooled
variances are not significantly different.
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3.2 Large Performance Differences between Classes
As shown in Table 3.2, students in Math 131 did significantly better than students
in Math 127 on all performance measures.
Table 3.2 Grades for entire sample and by class
Overall Math 127 Math 131 t df P
Placement N 193 124 69
Test M 23.70 22.85 25.26 -5.26 191 .000
sd 3.27 3.35 2.47
Math N 271 194 77
Grade M 2.07 1.86 2.61 -4.14 269 .000
sd 1.39 1.39 1.27
N 285 204 81
GPA M 2.65 2.57 2.84 2.46 283 .015
sd 0.83 0.80 0.86
Note. The maximum score on the Placement Test is 30. Math Grade and GPA range
from 0.0 (F) to 4.0 (A). T-tests given use pooled variances. Tests using non-pooled
variances are not significantly different.
The entire sample was not too impressive in terms of student performance. Did
the TMD feedback improve performance?
3.3 Effect of the TMD Feedback on Grades
Table 3.3 gives mean math grade and GPA for students in each of the three
conditions. Students in the MTMD and VTMD condition did better than the students
in the No TMD condition. Students in both the VTMD and MTMD conditions had
an average grade of C in the calculus class, while those in the No TMD condition had
an average grade of CD. Students in the VTMD and MTMD conditions had slightly
higher GPAs than students in the No TMD condition.
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Table 3.3 Grades by experimental condition
Overall No TMD VTMD MTMD
Placement N 193 69 69 55
Test M 23.71 23.87 23.86 23.31
sd 3.27 3.15 3.30 3.41
Math N 271 97 90 84
Grade M 2.07 1.90 2.23 2.09
sd 1.39 1.42 1.39 1.37
N 285 100 93 92
GPA M 2.65 2.56 2.70 2.68
sd 0.83 0.85 0.77 0.86
Note. The maximum score on the Placement Test is 30. Math Grade and GPA range
from 0.0 (F) to 4.0 (A)
3.3.1 Effect of the TMD Feedback on Math Grade
When I first started discussing this study with 'colleagues (and committee mem-
bers), most people predicted that I wouldn’t find significant results. There is so much
random variability in students’ grades that differences were predicted to be difficult
to detect. I was not surprised, therefore, when a straightforward analysis of variance
failed to yield significant results.
As shown in Table 3.4, the only significant main effect was due to class. As noted
above, students in Math 131 did significantly better than students in Math 127.
Although there is some small effect due to experimental condition, this difference
does not reach even marginal significance.
The only other significant effect is a three-way interaction between experimental
condition, class and gender. As shown in Table 3.5 on page 29, men in both classes
did better when they got either of the two types of TMD feedback. There wasn’t
much performance difference between men who got the VTMD feedback and those
who got the MTMD feedback. For women, the story was different. Women in Math
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Table 3.4 Analysis of variance for math grade
Source SS df MS F V
Main Effects 39.31 4 9.83 5.54 .000
Exp. Condition 7.42 2 3.71 2.09 .125
Gender 0.48 1 0.48 0.27 .603
Class 34.46 1 34.46 19.43 .000
2-Way Interactions 12.62 5 2.52 1.42 .216
Condition * Gender 2.49 2 1.24 0.70 .497
Condition * Class 5.21 2 2.61 1.49 .232
Gender * Class 3.36 1 3.36 1.90 .170
3-Way Interaction 13.92 2 6.96 3.93 .021
Explained 65.49 11 98 3.38 .000
Residual 459.32 259 1.73
Note. N = 271.
127 who got the VTMD feedback got the highest grades of women in that class, while
women in Math 131 who got the MTMD feedback got the highest grades of women in
that class. Women in Math 127 who received the MTMD feedback did about as well
as women who received no feedback at all. The mean grade for women in Math 131
who received the VTMD feedback is considerably lower than the grades of women in
Math 131 who received MTMD feedback or no TMD feedback at all.
It should be noted that there were only nine women in Math 131 who received the
VMTD feedback and the only two women in this sample who failed Math 131 were
among the nine in this cell. The low grades of these two women brought down the
mean math grade of this cell considerably. As will be noted later, they also brought
down the mean GPA of this cell.
The pattern of means suggests that the type of feedback made a difference. It s
just difficult to tease it out because of all the random variability, both among all
students in the sample and between students in the VTMD conditions and those
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Table 3.5 Summary statistics for math grade for subpopulations
Source M sd N
All Participants 2.07 1.39 271
Math 127 1.86 1.39 194
Women 1.82 1.43 104
Control 1.64 1.47 35
VTMD 2.19 1.37 36
MTMD 1.59 1.42 33
Men 1.90 1.33 90
Control 1.75 1.32 28
VTMD 1.95 1.45 30
MTMD 1.98 1.27 32
Math 131 2.61 1.27 77
Women 2.93 1.10 30
Control 3.13 0.93 12
VTMD 2.17 1.25 9
MTMD 3.44 0.77 9
Men 2.40 1.34 47
Control 1.86 1.42 22
VTMD 2.90 1.28 15
MTMD 2.85 0.78 10
in the MTMD condition. Therefore, I looked for ways to increase power to detect
differences.
3. 3. 1.1 Inclusion of Covariates
All participants had completed the math attitude scales at the beginning of the
semester. As will be discussed in Chapter 4, attitudes at the beginning of the semester
were related to all performance measures (see Table 4.4 on page 41). Therefore
including these measures as covariates accounted for some of the variability in
grades
and enabled me to get a clearer picture of how the TMD feedback affected performance
above and beyond initial attitudes.
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3. 3. 1.2 Pooling the Experimental Groups
As shown in Table 3.5, all subgroups showed a performance difference between
participants who had received no TMD feedback and those who had received some
form of TMD feedback. To increase the power to detect difference, I pooled the
two types of TMD feedback. Clearly, this is not an ideal solution. I had predicted
that there would be differences between the two groups, and there is an interesting
three-way interaction that hinges on the way women in different calculus classes
responded to the different types of TMD feedback. However, due to the large amount
of overall variability and the limitations of the sample, I opted to trade some detail
for increased power to detect differences. Thus I reanalyzed the data, pooling data
from participants in both the VTMD and the MTMD condition into a single TMD
condition. In the following analyses, participants in the TMD condition are compared
with participants in the No TMD condition.
3. 3. 1.3 A Significant Main Effect of Experimental Condition on Math
Grade
As shown in Table 3.6 on page 31, the effect of experimental condition was signif-
icant. Students in the TMD condition received better math grades than students in
the No TMD condition. This was not due to initial differences between the groups.
As shown in Table 3.3 on page 27. Placement test scores of participants in the No
TMD condition were not higher than the scores of those in the TMD condition. In
fact, they were slightly, but nonsignificantly, lower. Thus differences in final math
grade cannot be attributed to pre-exisiting differences between the groups.
Class also had a significant effect, with students in Math 131 doing significantly
better than students in Math 127. Gender had no effect on grades, men and women
did equally well in their calculus classes. There were no significant interactions.
The
TMD feedback led to improved performance in both men and women, and in students
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in both Math 127 and Math 131. Appendix F contains frequency plots of grades for
students in the No TMD condition and students in the TMD condition within each
class.
Table 3.6 Analysis of covariance for math grade
Source SS df MS F P
Covariates 64.37 4 16.09 9.71 .000
Confidence 43.22 1 43.22 26.07 .000
Parents 1.48 1 1.48 0.89 .346
Teacher 0.98 1 0.98 0.06 .808
Gender Equity 0.64 1 0.64 0.38 .536
Main Effects 18.58 3 6.19 3.74 .012
Exp. Condition 6.81 1 6.81 4.19 .044
Gender 1.03 1 1.03 0.62 .431
Class 13.17 1 13.17 7.94 .005
2-Way Interactions 10.03 3 3.35 2.02 .112
Condition * Gender 3.06 1 3.06 1.85 .175
Condition * Class 0.75 1 ' 0.75 0.45 .502
Gender * Class 4.53 1 4.53 2.73 .099
3-Way Interaction 2.87 1 2.87 1.73 .190
Explained 95.45 11 8.72 5.26 .000
Residual 429.32 259 1.66
Note. N = 271.
3.3.2 Effect of the TMD Feedback on GPA
As shown in Table 3.7 on page 32, neither gender nor experimental condition had
an effect on GPA. Class had a significant effect on GPA, with students in Math 131
doing significantly better than students in Math 127.
Once again, there was a three-way interaction between experimental condition,
class and gender. As shown in Table 3.8 on page 33, TMD condition had little effect
on the GPAs of men or women in Math 127. For students in Math 131 the story
was
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Table 3.7 Analysis of variance for GPA
Source SS df MS F V
Main Effects 7.02 4 1.76 2.71 .030
Exp. Condition 1.66 2 0.83 1.29 .278
Gender 1.32 1 1.32 2.04 .154
Class 5.13 1 5.14 7.94 .005
2-Way Interactions 3.36 5 0.67 1.04 .394
Condition * Gender 2.52 2 1.26 1.94 .145
Condition * Class 0.40 2 0.20 0.31 .735
Gender * Class 0.34 1 0.34 0.52 .472
3-Way Interaction 7.02 2 3.51 5.43 .005
Explained 17.40 11 1.58 2.45 .006
Residual 176.53 273 0.65
Note. N = 285.
somewhat different. Women in the VTMD condition had lower GPAs than women
in either of the other two conditions. As noted above, the mean 9-participant cell
was lowered by the grades of two students in this cell who did very poorly. In Math
131, women in the MTMD had somewhat higher GPAs than women in the control
condition and men in both TMD conditions had higher GPAs than men in the control
condition.
3. 3. 2.1 Inclusion of Covariates and Pooling the Experimental Groups
As described above, the data were reanalyzed after pooling the VTMD and MTMD
groups into one TMD group. This analysis includes the attitude data as covariates.
3. 3. 2.2 No Significant Main Effect of the Experimental Condition on GPA
As shown in Table 3.9 on page 34, neither the experimental condition nor the
gender of the student had a significant effect on GPA. The only significant main effect
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Table 3.8 Summary statistics for GPA for subpopulations
Source M sd N
All Participants 2.64 0.83 285
Math 127 2.57 0.80 204
Women 2.61 0.82 108
Control 2.54 0.84 36
VTMD 2.67 0.82 38
MTMD 2.63 0.80 34
Men 2.53 0.79 96
Control 2.45 0.81 30
VTMD 2.58 0.73 31
MTMD 2.54 0.84 35
Math 131 2.84 0.86 81
Women 3.00 0.86 31
Control 3.12 0.85 13
VTMD 2.39 0.80 9
MTMD 3.44 0.62 9
Men 2.73 0.85 50
Control 2.43 0.84 22
VTMD 3.22 0.43 15
MTMD 2.68 1.00 13
is that students in Math 131 had higher GPAs than students in Math 127. None of
the interactions are significant. The TMD feedback did not have a significant effect
on the GPA of any subgroup of the sample.
It should be noted that the GPAs of the participants in the TMD condition are
slightly (thoguh non-significantly) higher than the GPAs of those in the no TMD
condition. The GPA given is for the semester of the study only. Thus iti includes the
grade for the calculus class. Full time students take 12 -18 credits worth of classes; the
calculus class is 4 credits. The small difference in GPA disappears if you re-compute
the GPA without the calculus grade.
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Table 3.9 Analysis of covariance for GPA
Source SS df MS F P
Covariates 2.75 4 0.69 1.03 .392
Confidence 2.25 1 2.25 3.38 .067
Parents 0.09 1 0.09 0.13 .716
Teacher 0.13 1 0.13 0.20 .657
Gender Equity 0.03 1 0.03 0.04 .841
Main Effects 5.93 3 1.98 2.97 .032
Exp. Condition 1.79 1 1.79 2.69 .103
Gender 1.30 1 •1.30 1.95 .164
Class 3.70 1 3.70 5.55 .019
2-Way Interactions 1.78 3 0.60 0.88 .448
Condition * Gender 0.85 1 0.85 1.27 .260
Condition * Class 0.21 1 0.21 0.32 .571
Gender * Class 0.41 1 0.41 0.62 .434
3-Way Interaction 1.48 1 1.09 1.73 .137
Explained 11.93 11 1.09 1.63 .091
Residual 181.99 273 0.67
Note. N = 285.
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CHAPTER 4
RESULTS PART TWO: ATTITUDE MEASURES
It has been suggested that women’s low confidence leads them to underperform
in math classes relative to men. One question that has not yet been explored is
whether women go into advanced math courses with low confidence, or whether their
confidence declines during the course. The data in this chapter are presented to try
to answer that question. In this chapter, I examine the relationships among gender,
math attitudes, and math performance.
4.1 Initial Attitude Measure
Some comparisons can be made between the attitudes of students in Math 127
and the attitudes of students in Math 131 at the beginning of the semester. It should
be borne in mind that these two samples are not parallel. The sample of Math
127 students includes almost all students whereas the sample of Math 131 students
includes only those students who were motivated enough to complete the survey at
home. Thus comparisons between the two classes should be interpreted cautiously.
4.1.1 Factor Loadings and Reliabilities
Data from the 282 participants who responded to all items on the inventory were
used for factor analysis. A four factor model with oblique rotation was used. Factor
loadings are given in Appendix G.
Each participant’s responses to the individual items in each scale were averaged
into four composite scores. For participants who omitted some items, the score
used
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was the mean of the responses given. The number of items in each score and the
reliability (Cronbach’s a) are given in Table 4.1.
Table 4.1 Number of scale items and reliabilities of factor scores
Scale Number of Items Reliability (Cronbach’s a)
Initial Confidence 12
.93
Gender Equity 12
.79
Parents 13
.84
Teacher 12
.89
Note. N = 282
4.1.2 Between Gender Differences
As shown in Table 4.2, there were no significant gender differences in confidence,
parental expectations or teacher expectations at the beginning of the semester.
Table 4.2 Composite scores by gender
Composite Item Overall
(N = 287)
Women
(N = 140)
Men
(N = 147)
t df P
Confidence 3.90(0.87) 3.88(0.93) 3.92(0.82) -0.39 285 .694
Gender Equity 4.46(0.55) 4.64(0.37) 4.30(0.63) 5.54 285 .000
Parents 3.99(0.61) 4.04(0.65) 3.94(0.57) 1.33 285 .184
Teacher 3.78(0.70) 3.80(0.76) 3.75(0.63) 0.55 285 .538
Note. Standard deviations in parentheses. T-tests given use pooled variances. Tests
using non-pooled variances are not significantly different.
There was a significant difference in the gender equity score. Women were more
likely to endorse the belief that women can do well in mathematics. The scores for
the gender equity scale are quite high; the mean score is 4.46 out of a possible o.
Most of the students appear to believe that women can do mathematics. I find this
result encouraging.
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4.1.3 Between Class Differences
As shown in Table 4.3, students in Math 131 report higher confidence and report
that their parents and teachers expect more from them than do students in Math
127. Math 131 is geared toward students in engineering and the natural sciences and
these fields of study require a great deal of mathematical prowess. It is unlikely that
students with little confidence in their math ability would go into these fields.
Table 4.3 Composite scores by class
Composite Item Overall Math 127 Math 131 t df V
(N = 287) {N = 206) {N = 81)
Confidence 3.90(0.87) 3.71(0.90) 4.38(0.60) -6.16 285 .000
Gender Equity 4.46(0.55) 4.50(0.54) 4.39(0.57) 1,49 285 .136
Parents 3.99(0.61) 3.88(0.60) 4.27(0.54) -5.43 285 .000
Teacher 3.78(0.70) 3.69(0.67) 3.99(0.72) -3.45 285 .001
Note. Standard deviations in parentheses. T-tests given use pooled variances. Tests
using non-pooled variances are not significantly different.
4.2 The Relationship between Attitudes and Performance
Table 4.4 on page 41 gives correlations among the three performance measures
and all attitude measures. Correlations are given for the entire sample, and for each
gender separately.
For all participants, math grade was positively correlated with confidence at both
the beginning and the end of the semester. For women, score on the placement test
was positively correlated with confidence at both the beginning and the end of the
semester, while for men, score on the placement test was correlated only with initial
confidence. The correlation between GPA and math confidence was not significant
for participants of either gender at either time.
For all participants, teachers’ expectancy was positively correlated
with score
on the placement test and math grade, but not with GPA. For women,
parental
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expectancy was positively correlated with score on the placement test, but not with
math grade or GPA. For men, parental expectancy was not correlated with any of
the performance measures.
Belief in gender equity in math was not correlated with score on the placement
test for any participants. For women, belief in gender equity was positively correlated
with both math grade and GPA. For men, belief in gender equity was not correlated
with any performance measures.
4.3 End-of-Semester Confidence Measure
There were 43 participants who responded to all 12 items on the End-of-Semester
Confidence scale. All 12 items loaded onto a single factor that accounted for 70% of
the variance. Factor loadings are given in Table 4.5 on page 42. This scale was highly
reliable (a = .95). Each participant’s responses to the individual items in the scale
were averaged into a composite end-of-semester confidence score. For participants
who omitted some items, the score used was the mean of the responses given.
There was no significant difference between men’s and women’s confidence at the
end of the semester. The mean end-of-semester confidence score for the entire sample
was 3.75. The mean for women was 3.82 (sd = 0.71), and the mean for men was
3.73 (sd = 0.72). This difference is not significant (t42 = -.44, p = .716). Because
no data were gathered from students in Math 127, it is not possible to compare
end-of-semester confidence between the two classes.
Because the end-of-semester confidence measure was only administered in a subset
of the classes, the number of participants who provided data about their confidence
at the end of the semester is quite small. Few of the analyses show significant effects,
but it should be borne in mind that the small sample and the great variability in
students’ confidence means that there was little power to predict differences.
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4.3.1 Effect of the TMD Feedback on Confidence
Table 4.6 on page 42 gives end-of-seinester confidence for students in each of the
three conditions. Students in the No TMD condition had somewhat higher confidence
than students in either the VTMD or MTMD condition, although this difference did
not reach significance. As shown in Table 4.7 on page 42, neither of the main effects
was significant, nor was the interaction significant.
4. 3. 1.1 Inclusion of Covariates and Pooling the Experimental Groups
As described in Chapter 3, the data were reanalyzed after pooling the VTMD
and MTMD groups into one TMD group. This analysis includes the attitude data as
covariates.
4. 3. 1.2 No Significant Main Effect of the Experimental Condition on Con-
fidence
In the analyses of variance for the performance measures, pooling the MTMD
and VTMD participants into a large TMD group and including the covariates gave
more power to detect differences. As shown in Table 4.8 on page 43, none of the
main effects or interactions is significant. It should be noted that power to detect any
difference is very weak with this model. Definite conclusions cannot be drawn until
the study is replicated with a larger sample.
4.3.2 Change in Confidence over the Course of the Semester
Students’ confidence decreased slightly over the course of the semester. Recall
that confidence score ranged from 1 to 5 with 5 being the most confident. The mean
decrease for the 44 students (13 women and 31 men) who completed both scales was
0.49 (sd = 0.62). These 44 students started the semester with a mean confidence
of
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4.38, and ended with a mean confidence of 3.75. This decrease is significantly different
from zero (*43 = 5.2, p = .000).
For the women the decrease was 0.52 {sd = 0.39) and for the men the decrease
was 0.48 {sd = 0.70). These decreases are not significantly different from one another
(*42 = 0.19, p = .853).
Confidence at the end of the semester was highly correlated with confidence at
the beginning of the semester (r =
.55, N = 44, p = .000), and this correlation was
higher for women {r =
.84, N = 13, p = .000) than for men (r =
.46, N = 31,
p = .000). This difference is significant (z = 1.98, p = .024).
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Table 4.4 Correlations between attitude and performance
Entire Sample
Placement Test Math Grade GPA
Initial Confidence .2827**** .3422****
.1117
(193) (271) (285)
Parents .2078*** .1220***
.0281
(193) (271) (285)
Teachers .2403*** .1976***
.0487
(193) (271) (285)
Gender Equity -.0585
.0220 .0255
(193) (271) (285)
End-of-Semester Confidence .4121** .4419***
.2628
(38) (43) (44)
Women Only
Placement Test Math Grade GPA
Initial Confidence .3158*** .3609****
.1908
(97) (134) (139)
Parents .3616**** .1483 .0540
(97) (134) (139)
Teachers .2735** .1705* .0826
(97) (134) (139)
Gender Equity -.0050 .2011* .1922*
(97) (134) (139)
End-of-Semester Confidence .6534* .6673*** .3432
(10) (13) (13)
Men Only
Placement Test Math Grade GPA
Initial Confidence .2442* .3212**** .0290
(96) (137) (146)
Parents .0279 .0919 -.0103
(96) (137) (146)
Teachers .2036* .2325** .0063
(96) (137) (146)
Gender Equity -.0854 -.0850 -.0985
(96) (137) (146)
End-of-Semester Confidence .3401 .4100* .2364
(28) (30) (31)
Note. Sample size for each correlation given in parentheses.
p < .05
** p < .01
*** V < -005
**** p <• ooi
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Table 4.5 Factor loadings for confidence scale
Item Loading
Ql
,85071
Q2
.78062
Q3 .61768
Q4
.82911
Q5 .88204
Q6 .82627
Q7 .84703
Q8 .84992
Q9 .82563
Q10 .82675
Qll .89083
Q12 .86610
Eigenvalue 8.39
Percent Variance Explained 69.9
Note. N = 43.
Table 4.6 End-of-semester confidence by experimental condition
Overall No TMD VTMD MTMD
N 44 19 12 13
M 3.75 3.92 3.67 3.59
sd 0.76 0.55 0.71 0.91
Note. Confidence scores range from a low of 1.0 to a high of 5.0.
Table 4.7 Analysis of variance for end-of-semester confidence
Source SS df MS F V
Main Effects 1.09 3 0.36 0.72 .548
Exp. Condition 1.02 2 0.51 1.01 .374
Gender 0.18 1 0.18 0.36 .551
Condition * Gender 1.32 2 0.66 1.30 .285
Explained 2.41 5 0.48 0.95 .461
Residual 19.28 38 0.51
Note. N = 271.
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Table 4.8 Analysis of covariance for end-of-semester confidence
Source SS df MS F V
Covariates 7.29 4 16.09 4.93 .003
Confidence 4.72 1 43.22 12.77 .001
Parents 0.01 1 1.48 0.02 .885
Teacher 0.43 1 0.98 1.17 .287
Gender Equity 0.12 1 0.64 0.33 .568
Main Effects 1.70 2 0.54 1.45 .249
Exp. Condition 0.92 1 0.92 2.47 .125
Gender 0.32 1 0.32 0.87 .357
Condition * Gender 0.07 1 0.01 1.85 .893
Explained 8.37 7 1.20 3.24 .009
Residual 13.31 36 0.37
Note. N = 44.
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CHAPTER 5
SUMMARY AND CONCLUSIONS
Students at the University are neither entering nor leaving calculus courses with
low confidence. Furthermore, women are as confident of their math ability as men are.
It seems reasonable to assume that the women who choose to enroll in these courses
are among the most math-confident women at the University. Many women opt for
majors that do not require them to take calculus, such as psychology or education.
Still these results are inconsistent with prior research suggesting that women have
lower math confidence than men in the same classrooms.
Confidence was moderately correlated with performance both on the placement
test and in math class. For all students, confidence at the beginning of the semester
was correlated about .3 with actual performance in math class. Correlations between
end-of-semester confidence and math performance were somewhat higher (about .4 for
men and .7 for women). This suggests that confidence is being affected by experience
in the classroom. As students learn more about how they perform in math class, their
confidence becomes more highly correlated with performance. Thus, correlations be-
tween performance and confidence are quite likely the result of strong performance
leading to higher confidence, rather than high confidence leading to stronger perfor-
mance. Most students entered the class with high confidence, but performance was
not particularly impressive for most students.
Women’s scores on the math placement test were moderately correlated with their
parents’ and teachers’ expectations. Men’s scores were less highly correlated with
teachers’ expectations and not significantly correlated with parents expectations.
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Women may be more affected by others’ expectations of their math abilities (or by
their perceptions of these expectations). Past research has indicated that parents
and teachers expect less of women (see e.g., Clewell et al., 1992; Hyde k Linn, 1988;
Lummis k Stevenson, 1990). Women in this sample reported high expectations from
their parents and teachers, just as high as the expectations men reported. This may
reflect a decrease in the bias in the general perception of women’s math abilities.
It may also simply be an artifact of women’s increased susceptibility to others’ low
expectations. If women are more strongly affected by others’ expectations, and others
are more likely to expect little of them, then most women will have dropped out of
the math track by the time they start college, leaving only the women whose parents
and teachers expected high performance of of them. Men, who may be less affected
by others’ expectations, would be less likely to let others’ expectations affect their
decision to enroll in calculus.
Both men and women endorsed the idea that women can do math as well as men.
Female students endorsed this somewhat more strongly than their male colleagues.
This belief may have helped women do well in math, but it appears to have had little
effect on men in this study. Women’s math grades and overall GPAs were slightly
but significantly correlated with their belief in gender equity in math. Men’s grades
were not correlated with this belief.
Students appear to have healthy attitudes about themselves, and about women’s
performance relative to men as they enter their first calculus course. Mean confidence
at the start of the semester was 3.89 on a 5-point scale, and 3.75 at the end of the
semester. Despite this high level of confidence, mean math score was only 2.07, a low
C.
If we are looking for ways to improve our students’ math performance, there
might be more effective methods than raising confidence. Our students’ confidence
is
already higher than their performance justifies. Another approach is to
help students
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make more productive attributions for their failures in math; to view these failures
as learning opportunities, rather than as evidence that they cannot learn. The TMD
feedback used in this study was an attempt to get students to view their difficulties
in math more productively.
The feedback positively affected students’ math performance. Students who were
told they had a talent/motive disjunction received higher grades than those who were
not. This was true for both men and women, and for students in both intermediate
and advanced calculus classes. Although the change was not great, it was large enough
to bring the average student’s grade up from a CD to a C. Students who are taking a
course for their major must receive at least a C. If the grade is CD or lower, they must
repeat the course. Receiving a C rather than a CD is of great practical significance
to students.
The TMD feedback did not affect overall GPA, which suggests that the feedback
affected attitudes toward math more than other subjects. The TMD feedback also
had little or no effect on confidence. If anything, it may have negatively affected con-
fidence, although performance improved. This might seem counterintuitive at first,
but further reflection shows that this result is not as strange as it first appears. Stu-
dents who attribute their failure to low effort should work harder. Errors are not seen
as detrimental to learning, so students persist even when they don’t get the right
answer quickly. This leads to more failures before the eventual success. Thus perfor-
mance may improve, while the large number of errors may lessen students’ confidence.
Many math achievement programs have been shown to increase performance, while
decreasing confidence (Coleman & Fults, 1982; Richardson & Benbow, 1990; Swiatek
& Benbow, 1991). Of course, many students in the USA are overconfident to begin
with, so a slight decrease would serve to bring them closer to a realistic appraisal of
their own abilities.
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Perhaps the best thing we can do for our students in general, and our female
students in particular, is not to ban dolls that say “Math is hard”. The truth is.
math is hard. Mastery of math requires effort, but mastery is possible. If we can
communicate this to our students, we will have given them a powerful tool for learning
math. A belief in their own efficacy, based not on empty praise for mediocre work,
but rather on the fundamental assumption that they can surpass mediocrity.
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APPENDIX A
MATH ATTITUDE SCALES
Math Attitude Scale
Instructions
We are interested in your attitudes and thoughts about mathematics. Your re-
sponses will not affect your grade in any way, but they will help us learn about the
students at U Mass, and help make the math program more effective. Also answering
these questions may make you more aware of how you think about math, and may
help you approach math in a more positive way.
Your teacher will never see your answers to these questions. They will be analyzed
by somebody completely unrelated to the math department, and only averages will
be reported back.
DO NOT PUT YOUR NAME ON THE ANSWER SHEET.
Please fill in your ID number on the OpScan sheet (for record keeping purposes
only). Fill in the appropriate circle for Sex (“F” if you are female and “M” if you are
male), and mark the Education column with “1” if you are a freshman, “2” if you
are a sophomore, “3” if you are a junior, “4” if you are a senior, and “5” if you don’t
fall into any of the above categories. You do not need to put anything in the spaces
asking for your name, the date, or the space marked “Special Codes”. Fill out the
rest of the sheet by following the instructions below.
On the following pages is a series of statements. There are no correct answers for
these statements. They have been set up in a way which permits you to indicate the
extent to which you agree or disagree with the ideas expressed.
As you read each statement, you will know whether you agree or disagree. If
you agree strongly, blacken circle A opposite Number 1 on the OoScan sheet. If
you agree, but with reservations, or if you don’t fully agree, blacken circle B. If you
neither agree nor disagree, or if you are undecided, blacken circle C. If you disagree
with the statement, indicate the extent to which disagree by blackening D for disagree
somewhat or E for disagree strongly.
Do not spend much time with any statement, but be sure to answer every state-
ment. Work fast, but carefully.
There are no right or wrong answers. The only correct responses are those that
are true for you. Whenever possible, let the things that have happened to you help
you make a choice.
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1. Generally, I have felt secure about attempting mathematics.
2. Females are as good as males in geometry.
3. My teachers have encouraged me to study more mathematics.
4. As long as I have passed, my parents haven’t cared how I have done in math.
5. My father hates to do math.
6. I am sure I could do advanced work in mathematics.
7. My teachers would think I wasn’t serious if I told them I was interested in a
career in mathematics.
8. I would expect a woman mathematician to be a masculine type of person.
9. I’m not the type to do well at math.
10. My teachers think advanced math is a waste of time for me.
11. My parents have always been interested in my progress in mathematics.
12. It’s hard to believe a female could be a genius in mathematics.
13. Math teachers have made me feel I have the ability to go on in mathematics.
14. My parents think advanced math is a waste of time for me
15. I’m sure that I can learn mathematics.
16. My math teachers have been interested in my progress in mathematics.
17. My parents think I could be good at math.
18. Getting a mathematics teacher to take me seriously has usually been a problem.
19. Mathematics is for men; arithmetic is for women.
20. For some reason, even though I study, math seems unusually hard for me.
21. I have found it hard to win the respect of math teachers.
22. I would trust a woman just as much as I would trust a man to do important
calculations.
23. My parents think I’m the kind of person who could do well in mathematics.
24. When it comes to anything serious, I have felt ignored when talking to math
teachers.
25. Math has been my worst subject.
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26. My math teachers would encourage me to take all the math I can.
27. Males are not naturally better than females in mathematics.
28. I can get good grades in math.
29. My teachers think I m the kind of person who could do well in mathematics.
30. My parents have strongly encouraged me to do well in mathematics.
31. I think I could handle more difficult mathematics.
32. I would talk to my math teachers about a career which uses math.
33. I would have more faith in the answer of a math problem solved by a man than
a woman.
34. Studying math is just as appropriate for women as for men.
35. My parents thinks I need to know just a minimum amount of math.
36. Most subjects I can handle O.K., but I have a knack for flubbing up math.
37. I have had a hard time getting teachers to talk seriously with me about math.
38. Girls can do just as well as boys at mathematics.
39. My parents wouldn’t encourage me to plan a career which involves math.
40. I’m no good at math.
41. My parents think that mathematics is one of the most important subjects I
have studied.
42. Women are certainly logical enough to do well in mathematics.
43. Girls who enjoy studying math are a bit peculiar.
44. I have a lot of self-confidence when it comes to math.
45. My parents have shown no interest in whether or not I take more math courses.
46. I don’t think I could do advanced mathematics.
47. My mother hates to do math.
48. My parents think I’ll need mathematics for what I want to do after I graduate.
49. When a woman has to solve a math problem, it is feminine to ask a man foi
help.
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APPENDIX B
PERSONALITY INVENTORY
ID Number Age
Sex F M Race
Association and Reasoning Scale
Please circle ONE choice for each of the following questions.
1. What is the probability that a 30-year-old will be involved in a happy, loving
romance?
0-10% 11-20% 21-40% 41-60% 61-80% 81-90% 91-100%
2. How many thoughts, images and associations are brought to mind by the word
GENEROUS?
Very Few 1234567A Great Many
3. What is the most typical example of a type of worker?
a. productive b. white collar c. unemployed
4. What is the most typical example of a type of personality?
a. depressed b. anxious c. fulfilled
5. How many thoughts, images and associations are brought to mind by the word
WISDOM?
Very Few 1234567A Great Many
6. What is the probability that there will be an atomic war in the next five years?
0-10% 11-20% 21-40% 41-60% 61-80% 81-90% 91-100%
7. How many thoughts, images and associations are brought to mind by the word
FAIL?
Very Few 1 2 3 4 5 6 7 A Great Many
8. What is the probability that the average person will be a victim of a crime this
year?
0-10% 11-20% 21-40% 41-60% 61-80% 81-90% 91-100%
9. What is the most typical example of an attitude?
a. optimistic b. unfriendly c. charitable
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10. How many thoughts, images and associations are brought to mind by the word
DESTROY? .11
Very Eew 1 2 3 4 5 6 7 A Great Many
11. What is the most typical example of a household possession?
a. musical instrument b. gun c. suitcase
12.
What is the probability that the economy will improve in the next few vears?
0-10% 11-20% 21-40% 41-60% 61-80% 81-90% 91-100%
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Figure Preference Test
For each drawing circle “Like” if you like the picture and “Dislike” if you don’t. If
you can t decide, guess. Please do not skip any drawings. Try to work as fast as you
can.
Like Dislike
Like Dislike
Like Dislike Like Dislike
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APPENDIX C
SAMPLE PERSONALITY PROFILE
Thank you for participating in last week’s personality study. Below is the personality
profile that was generated from your responses on the questionnaire. If you have
questions or comments on any aspect of this study, please contact Jennifer Gutbezahl
at 545-0354.
File-O-Matic Pro v2.718 (Copyleft (c) 1995 Post Fix Systems)
Personality profile of 057689109:
You like to pursue your own interests rather than spending time with
people you don’t like. You are excited by unique ideas and sometimes
can get lost in deep concentration just exploring the new and unknown.
You need to spend more time alone in order to feel more comfortable with
others. You’ve come to terms with many disappointments in your life and
have learned to regard them as learning experiences. You are excited by
the novel and the out of the ordinary. You often let your insecurities get
the best of you.
In addition to identifying certain personality traits, the profile you com-
pleted also identifies certain learning patterns. The answers you provided
indicate that you may be classified as having Mathematic Talent/Motive
Disjunction (MTMD). A talent/motive disjunction occurs when innate
talent is not matched by the dedication to work hard enough to recognize
this talent. MTMD specifically, is characterized by innate ability in one
or more mathematical areas (e.g., visualization, numerosity, logical think-
ing), coupled with the tendency to give up before a problem is completely
solved. Because college is a time of growth and challenge for most people,
students with MTMD often see large improvements in their performance
during the college years.
- End of profile —
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APPENDIX D
END-OF-SEMESTER CONFIDENCE SCALE
Math Attitude Scale
We are interested in your attitudes and thoughts about mathematics. These
questionnaires are will not affect your grade in any way, but they will help us learn
about the students at U Mass, and help make the math program more effective.
Your teacher will never see your answers to these questions. They will be analyzed
by somebody completely unrelated to the math department, and only averages will
be reported back.
DO NOT PUT YOUR NAME ON THE ANSWER SHEET.
Please fill in your ID number on the OpScan sheet (for record keeping purposes
only). Fill in the appropriate circle for Sex (“F” if you are female, and “M” if you
are male). Then for each of the 13 statements, fill in the circle that best indicates
how much you agree or disagree with the statement. There are no correct answers
for these statements.
THIS INVENTORY IS BEING USED FOR RESEARCH PURPOSES
ONLY, AND NO ONE WILL KNOW WHAT YOUR RESPONSES ARE.
Neither
Agree Agree Agree Nor Disagree Disagree
Strongly Somewhat Disagree Somewhat Strongly
1 2 3 4 5
1. Generally, I have felt secure about attempting mathematics.
2. I am sure I could do advanced work in mathematics.
3. I’m not the type to do well at math.
4. I’m sure that I can learn mathematics.
5. For some reason, even though I study, math seems unusually hard for me.
6. Math has been my worst subject.
7. I think I could handle more difficult mathematics.
8. Most subjects I can handle O.K., but I have a knack for flubbing up math.
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9.
I’m no good at math.
10. I have a lot of self-confidence when it comes to math.
11. I don’t think I could do advanced mathematics.
12. I can get good grades in math.
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APPENDIX E
WRITTEN FEEDBACK SENT TO PARTICIPANTS
You may recall that some time ago, you participated in a study on personality
and academic achievement. Your participation is greatly appreciated, and now that
the experiment is over, I’d like to tell you a little bit more about it than I could tell
you at the time of the study.
After you completed a personality inventory, you received a computer-generated
personality profile. Although this profile was probably very accurate, it was not par-
ticularly personalized. As a matter of fact, most of the comments on the profile were
vague or ambiguous enough to apply to most people. You may have found the profile
to be a good indication of your own unique personality; many people consider profiles
like this to be extremely specific. However, the profile was not generated from the
answers you gave, but was randomly generated from a database of statements that
are true of most college students.
Some participants received feedback indicating that they could do better in a spe-
cific area of school if they worked harder in that area. Like the other statements
in the profile, this is true of many college students. The people who received such
feedback were randomly selected. It was predicted that these participants would do
better in school. If you did receive such feedback, and you did do better at school,
you should know that any improvement was due to your own effort and ability, not to
anything in the feedback. If you received such feedback and didn’t improve in school,
that’s OK, too. Not all people react the same way to this type of feedback. If you
didn’t receive such feedback, it doesn’t say anything about your academic potential;
it just means you weren’t selected to get the feedback.
If you have any questions about this study, or if you want to know the outcome
of this research, feel free to contact me: Jennifer Gutbezahl, Tobin Hall 643; 545-0354.
Once again, thank you for your participation.
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APPENDIX F
FREQUENCY PLOTS OF GRADES BY CLASS AND
EXPERIMENTAL CONDITION
o: TMD •: No TMD
Figure F.l Frequency graph of grades by experimental condition for Math 127
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o: TMD •: No TMD
Figure F.2 Frequency graph of grades by experimental condition for Math 131
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APPENDIX G
FACTOR LOADINGS FOR MATH ATTITUDE SCALE
Item Confidence Gender Equity Parents Teacher
Ql .71412
.01018
-.01585
-.07869
Q2 -.01095
.55293 .11612
.01016
Q3 -.00834 .03449 .35365
-.42622
Q4 -.06997 .16816 .44741 .03649
Q5 .10160 -.07809
.44864 .18974
Q6 .74131 .00232 .11951 .10418
Q7 .11078 -.04825 .05608
-.41368
Q8 -.08532 .50670 -.01701
-.30243
Q9 .66638 -.00798 -.00677
-.19340
Q10 .10183 .00985 .33404 -.35264
Qll -.12820 .06290 .81218 -.07315
Q12 -.07729 .50694 .07908 -.09210
Q13 .22596 .00108 -.00742
-.67663
Q14 .27608 .00066 .46731 -.12111
Q15 .47075 .03527 .02318 -.15659
Q16 -.07616 -.00885 .19253 -.69461
Q17 .21043 .01868 .60906 -.13787
Q18 .18485 .01448 -.19251 -.64271
Q19 .00862 .63033 -.04895 .02151
Q20 .83815 -.03249 -.15073 -.04208
Q21 .19010 .13017 -.16782 -.67029
Q22 -.01172 .70620 -.06017 .06541
Q23 .12625 -.01279 .57350 -.35149
Q24 .10672 .06038 -.07594 -.65541
Q25 .80388 -.00597 -.10325 -.13671
Q26 .01172 .03584 .33361 -.57172
Q27 .00715 .33596 .04749 .03655
Q28 .63179 .08646 .06913 -.13450
Q29 .23447 .00917 .26945 -.53565
Q30 -.05820 .02104 .71813 -.23960
Q31 .82407 .02741 .08218 .12349
Q32 .46491 -.07346 .14502 -.13628
60
Item Confidence Gender Equity Parents Teacher
Q33 .11824
.74401
-.02946
.07764
Q34 .11210
.51616
-.12457
-.01092
Q35 .19925
.00877
.50870
-.06300
Q36 .75906
.06259
-.07460
-.12908
Q37 .12203
.00948 .04634
-.75405
Q38 -.01730
.58967 .03183
.05365
Q39 .30394
.04484
.32339
-.08211
Q40 .76583
.01999
-.03952
-.11517
Q41 .09425
-.16835
.51164
-.10558
Q42 .02055
.62133 .05237 .11621
Q43 -.03585
.59165 .01944
-.17686
Q44 .83424
-.02456
-.09026
-.06569
Q45 -.05816
.08575 .75660 .01523
Q46 .65093
.17481 .15881 .12999
Q47 .26859
-.02016
.07982 .03485
Q48 .11762 .01109 .57461 .09017
Q49 .05370 .52164 -.04091
-.05768
Eigenvalues 13.29 4.00 3.41 2.20
Percent Variance
Explained 27.1 8.2 7.0 4.5
Note. N = 282
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